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Table 1. Capsaicinoid contents, color and sensory evaluation score of various peppers
Pepper
Sample %Cap? %DihyY  %Capn* LY a% bW AEY Pungency
code (Sensory score)
1 0.31 0.16 0.48 54.99 12.65 12.77 34.67 4.95
4 0.32 0.15 0.47 -- -- - - --
5 0.30 0.21 0.51 59.60 12.66 14.79 31.56 3.00
6 0.45 0.23 0.69 53.64 12.83 13.26 36.35 4.81
21 0.16 0.14 0.30 58.69 11.99 10.01 31.41 3.62
282 0.03 0.02 0.06 53.44 21.23 15.61 42.23 0.57
285 0.58 0.40 0.98 55.58 24.68 16.95 41.46 --
286 0.36 0.15 0.52 48.81 20.86 21.04 28.66 5.38
289 0.35 0.26 0.62 57.83 25.80 16.58 39.32 3.81
290 0.29 0.18 0.48 49.71 14.20 11.10 39.6 1.48
291 0.14 0.09 0.24 50.51 13.84 14.69 39.87 2.43
294 0.16 0.05 0.22 56.61 19.03 9.13 33.49 0.95
295 0.14 0.02 0.17 52.31 14.44 15.46 41.77 1.62
311 0.19 0.09 0.29 58.83 18.18 15.47 39.77 1.00
313 0.38 0.20 0.58 50.70 27.21 16.89 46.42 3.76
324 0.47 0.35 0.83 50.85 26.21 17.39 47.06 6.43
326 0.56 0.37 0.94 50.58 25.13 17.06 46.41 7.9
334 0.50 0.35 0.85 56.61 19.15 15.98 38.98 --
339 0.55 0.19 0.75 44.05 33.55 17.88 55.16 7.71
340 0.48 0.30 0.79 48.80 26.08 15.77 46.87 7.38
341 0.39 0.37 0.77 44.44 33.45 17.12 54.55 7.90
342 0.41 0.50 0.91 49.97 28.62 16.33 47.48 5.81
343 0.44 0.21 0.65 57.28 16.88 19.46 38.03 6.67
344 0.47 0.26 0.73 59.46 15.33 18.44 35.22 4.67
349 ND ND ND 50.35 20.54 15.48 42.84 0.81
352 0.14 0.11 0.25 49.67 21.55 16.53 44.44 1.19
355 0.17 0.14 0.32 49.92 27.46 17.24 47.24 2.86
360 0.25 0.18 0.43 49.10 27.72 17.58 48.95 3.19
363 ND ND ND 54.28 18.17 21.89 44.39 0.95
364 0.21 0.19 0.40 51.06 19.49 20.38 43.38 3.19
384 0.46 0.45 0.91 49.53 30.28 17.76 48.97 7.67
391 0.26 0.10 0.36 44.76 29.60 13.25 50.08 2.67
392 0.29 0.10 0.40 41.67 31.77 10.99 52.92 4.95
413 0.15 0.09 0.25 49.35 29.59 15.34 49.52 2.19
429 0.08 ND 0.08 52.79 30.07 14.00 43.82 0.86
432 0.22 0.19 0.42 52.26 19.95 16.92 41.80 3.29
433 0.17 0.15 0.32 50.73 25.29 14.18 43.83 1.90
440 0.13 0.04 0.18 48.52 20.18 12.08 43.07 1.62
450 ND ND ND 51.76 28.61 12.39 46.03 0.86
601u 0.19 0.08 0.27 51.85 24.12 15.55 43.40 1.81
603u 0.08 0.08 0.17 53.47 20.48 14.77 41.10 2.38
604u 0.12 0.11 0.23 49.90 24.87 15.27 44.61 2.10

"% Capsaicin, determined by HPLC.

Y% Dihydrocapsaicin, determined by HPLC.
b % Capsaicinoids= Capsaicin+ Dihydrocapsaicin.

" Determined by using Hunter Colorimeter, Model D 25M-9.

601 : Delicacy, Ever-Green Seed Co, 603 : Group Zest, Known-You Seed Co, 604 : Beauty Zest, Known-You Seed Co,

619 * Szechuan, Known-You Seed Co.
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Table 1. Capsaicinoid contents, color and sensory evaluation score of various peppers (countinued)
Pepper
Sample %Cap? %DihyY %Capn* LY a%V Y AEVY Pungency

code (Sensory score)
605 0.10 ND 0.10 51.58 24.06 16.64 44.06 0.52
619" ND ND ND 45.24 23.29 12.97 47.58 0.48
621 0.11 0.04 0.16 46.63 24.75 14.32 47.51 1.95
622 0.06 ND 0.06 45.69 24.26 14.88 49.48 0.14
624 0.37 0.13 0.50 45.83 26.92 15.45 49.52 4.33
625 ND ND ND 50.68 20.59 17.87 44.89 0.75
626 0.22 0.14 0.37 45.89 24.78 14.34 49.41 3.19
628 ND ND ND 43.67 25.10 14.33 50.66 0.90
630 0.53 0.26 0.79 46.38 31.19 18.62 50.25 7.43
631 0.04 ND 0.04 61.32 21.72 20.62 37.62 -
632 0.21 0.11 0.33 41.24 26.27 12.28 49.76 3.52
633 0.23 0.08 0.31 41.73 24.73 12.82 51.11 3.81
634 0.19 0.10 0.30 42.60 23.66 13.49 50.67 2.71
637 0.25 0.12 0.37 48.58 24.35 16.99 47.16 2.90
638 0.20 0.11 0.32 45.12 28.53 15.70 50.94 3.62
639 0.15 ND 0.15 49.25 27.54 16.84 47.70 3.00
640 0.22 0.14 0.36 52.27 21.19 13.49 40.94 2.95
641 0.32 0.14 0.47 53.24 21.22 14.18 40.37 4.57
642 0.21 0.08 0.30 49.03 23.94 13.50 44.82 2.90
643 0.07 ND 0.07 47.12 25.52 11.51 45.86 0.52
644 0.19 0.11 0.30 49.10 23.41 12.68 44.30 2.71
645 0.31 0.19 0.50 62.79 12.88 19.95 32.06 --
646 0.13 0.06 0.19 47.69 25.05 13.58 46.49 1.67
647 0.07 ND 0.07 44.33 29.52 11.68 51.98 0.5
648 0.04 0.02 0.07 43.14 32.56 16.19 53.63 0.75
649 0.06 ND 0.06 45.58 23.86 12.50 47.34 0.76
650 ND ND ND 40.29 32.11 14.13 56.14 0.50
651 0.10 ND 0.10 43.72 26.56 14.95 52.80 --
652 ND ND ND 41.03 26.63 13.24 52.85 0.75
653 0.09 0.06 0.16 45.44 29.03 14.64 51.25 0.50
654 0.02 ND 0.02 57.56 22.77 16.31 39.42 --
655 0.09 0.04 0.13 42.61 28.44 15.51 52.84 1.52
656 0.05 ND 0.05 40.32 28.32 13.35 54.11 0.33
657 ND ND ND 44.67 30.49 15.14 52.12 --
658 0.07 ND 0.07 42.27 30.25 13.66 53.47 2.10
661 0.11 0.10 0.21 54.53 22.53 19.94 44.55 2.25
670 ND ND ND 45.53 29.20 16.97 51.41 1.00
672 0.05 0.01 0.06 37.47 28.42 12.39 56.28 2.25
673 0.50 0.49 1.00 37.42 30.42 13.40 57.48 8.25
677 ND ND ND 44.23 30.24 15.17 53.69 0.52
679 ND ND ND 39.49 33.88 16.17 57.62 0.62
682 ND ND ND 38.92 27.16 14.75 56.15 0.75
683 0.14 ND 0.14 52.41 21.05 15.40 40.98 -
688 0.22 0.20 0.42 45.60 28.16 15.79 50.39 4.05
689 0.13 0.11 0.24 42.12 29.25 15.80 53.74 1.48
690 0.25 0.21 0.46 39.40 30.89 14.41 57.14 4.14
691 ND ND ND 42.40 30.13 14.59 54.15 0.81
692 0.09 0.32 0.41 46.89 27.30 16.35 51.60 0.75
693 0.05 ND 0.05 38.36 31.99 13.55 57.51 0.10
694 0.08 0.07 0.15 38.04 31.87 14.38 57.93 1.76
695 0.26 ND 0.26 61.95 13.29 19.11 33.66 --
697 0.10 0.05 0.16 42.18 30.27 16.07 54.27 2.25
735 0.44 0.16 0.61 49.52 84.17 13.14 44 .41 7.14
740 0.10 0.08 0.19 47.01 28.03 11.73 50.71 1.50
741 0.23 0.13 0.36 49.47 25.41 13.88 45.40 4.33
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Fig 1. High-performance liquid chromatogram of capsaicinoids. (a) capsaicin (b) dihydrocapsaicin.
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Fig 2. Correlation between sensory evaluation score and capsaicinoid content.
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Table 2. Effect of NaCl on the flavor and Zygosaccharomyces appearance of pepper paste during fermentation period

Fermentation period Concentration of NaCl (%)

(Days) 0 2 4 6 8 10 12 14 16 18
Paste flavor *

3 I 1 I 11 I I I I 11 11
10 I I 1 I 1I 11 it m 11 11
17 I I I I I 11 I I v \'
25 1 I I I I I 11 v \% A\
31 I I I I 1 1 I v \% \%
Yeast appearance v

3 + + — - — - — - - -
10 + -+ ++ ++ ++ ++ + - - — —
17 + + + + ++ + + ++ + + — — - —
25 ++ ++ ++ + + ++ + + - - - -
31 + + + + + + + + ++ + + + — — -

“Flavor: | rancid tasty: Il slightly rancid tasty: lll light pepper paste tastys IV Moderately pepper paste tasty: V strong
pepper paste tasty with flavor
¥ Appearance of Zygosaccharomyces  + + appeared ; + slightly appeared i — not appeared
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Fig 3. Effect of NaCl concentration on organic acid content of fermented pepper during fermentation period.
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Fig 4. Effect of NaCl concentration on the color of fermented pepper.
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Table 3. Effect of additive agents on the flavor of fermented pepper paste

Treatment *

Item A B C D E F

Color 861a’ 829 a 8.13a 851a 5.43b 4.98b
Flavor 4.26 be 4.06 be 4.61 be 4.10 bc 3.59¢ 7.66 a
Overall 4.24 be 4.68 be 5.12b 4.12 be 38 ¢ 7.64 a

* A * monosodium glutamate 3% * sugar 3% > soybean oil 20% ~ garlic 10% *rice wine 10% : B : formula A + sesame 0il3%
ginger 0.7% : C : formula A + sesame 0il3% ~ ginger 0.7% > vinegar 5% : D : formula A + with sesame 0il 3% ; E : formula
A + sesame o0il 3% * anise 0.1% ~ Chinese prickly ash 0.1% ; F : formula A + pickled black bean 5%

¥ Means with the same letter in the same law are not significantly different (p <0.05) according to Duncan’s multiple
range test analysis.
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Margaret D. C., L.M. Wasmund, and P.W. Bosland.,1995. Improved method for quantifying capsaicinoids in
capsicum using high-performance liquid chromatography. Hort Science 30: 137-139.
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A Study on Capsaicin Contents of Different
Pepper Lines and the Manufacturing for
Pepper Pastes 1

Shu-Chin Lo™* and San-Tai Wang ’

Summary

Lo, S. C., and S. T. Wang, 2003. A Study on capsaicin contents of different pepper lines and the manufacturing
for pepper pastes. J. Agric. Res. China 52:218-227.

The correlations between capsaicinoid content and sensory evaluation, and the effect of different
sodium chloride concentration and additive agents on the quality of pepper paste have been studied for
providing more choice to the manufacturers and consumers. It was found that the capsaicinoid content and
sensory evaluation was highly positively correlated (r = 0.93). This indicated that the degree of pungency in
pepper could be determined by instrumental analysis. Rancidity didn’t appear on pepper pastes under the
condition of 14% sodium chloride or above for 30 days. The best condition for making pepper paste was
found to be 10% garlic, 10% rice wine, 3% monosodium glutamate, 3% sugar, and 20% soybean oil.
However, anise, chinese prickly ash would lower the sensory rating. Addition of 5% pickled black bean
would make the pepper paste darker in color and tasted somewhat like bean paste, but still favorably
accepted by consumer panel.

Key word : Pepper, Capsaicinoid, Sensory evaluation, Fermentation.
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